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Fast radio bursts (FRBs) are astrophysical transients of currently unknown origin, and so far several events
have been detected at extragalactic distances. The dispersion measure (DM) of the radio signal is a probe
of the integrated electron density along the line of sight and therefore allows to map the electron distribution
within the large-scale structure. Since a fraction of electrons gets expelled from galaxies by feedback, they
are anticorrelated with halos at large scales and hence the angular DM correlations show a scale-dependent bias
caused by primordial non-Gaussianity. Although the signal is weaker than in other probes like galaxy clustering,
FRBs can potentially probe considerably larger volumes. We show that while studying the FRB clustering signal
requires very large samples, correlations in the DM are cosmic-variance limited on large angular scales with
only ∼ 103−4 events. A tomographic analysis of the angular DM correlation function can constrain the local
primordial bispectrum shape parameter fNL to a precision down to fNL ∼ O(1) depending on assumptions about
the FRB redshift distribution and the astrophysical feedback on large scales. This makes FRBs a competitive
probe to constrain inflationary physics.
I. INTRODUCTION
Fast radio bursts (FRBs) are very short transients, lasting
typically a few milliseconds, with frequencies ranging from
∼ 100 MHz to several GHz. Since the radio signal is trav-
elling through the ionized intergalactic medium (IGM), each
frequency of the pulse experiences a delay characterised by
the dispersion measure (DM) proportional to the integrated
free electron density along the line-of-sight [e.g. 1–5]. The
mechanism responsible for the radio emission is currently un-
known,1 but the isotropic occurrence of the events detected so
far shows no alignment with the Milky Way disk and the mea-
sured DM for most events is very large, suggesting an extra-
galactic origin. In general, the total DM associated with an ex-
tragalactic FRB event consists of contributions from the host
galaxy, the Milky Way and the diffuse electrons in the large-
scale structure (LSS). Several authors therefore proposed to
use the DM inferred from FRBs as a cosmological probe us-
ing either the averaged signal [7, 8] or the statistics of DM
fluctuations [9–11].
Currently more than ∼ 100 FRBs are detected2, but surveys
such as CHIME, UTMOST, HIRAX, ASKAP or SKA [13–
16] aim to provide ∼ 104 FRBs per decade. Although FRBs
do not show spectral features that allow for accurate redshift
estimation, the accumulated DM can be translated into a noisy
∗ r.reischke@campus.technion.ac.il
1 For a compilation of currently proposed mechanisms for FRBs, see
https://frbtheorycat.org/index.php [6].
2 See http://frbcat.org/ for a catalog of known events [12]
distance estimate [9]. Since FRBs are observed with DM ≥
1000 pc cm−3 and models of the Milky way suggest DM ≤
50 pc cm−3 due to gas in our Galaxy for most directions on
the sky [17], the majority of the DM signal originates from the
diffuse electrons in the IGM, which traces the LSS on large
scales. Although the host galaxy contribution is still under
debate, its magnitude is expected to be comparable to that of
the Milky Way.
Measurements of the DM are therefore a probe of the cos-
mic electron density. Since electrons get expelled from struc-
tures by astrophysical feedback, they are anticorrelated with
halos [18]. Effects that change the halo bias at large scales are
therefore transferred to the clustering properties of the diffuse
electron component via astrophysical feedback.
It has been long understood that the bias of halos with re-
spect to the overall matter distribution [see 19, for a review]
opens a window to probing inflationary physics via a charac-
teristic scale-dependent imprint induced by primordial non-
Gaussianities (PNGs). A small amount of PNGs is a predic-
tion of various different inflationary models [e.g. 20, 21] and
its detection could shed light on the physics of the very early
Universe.
Precise constraints on PNGs from any measurements are
very sensitive to the effective survey volume, since the scale-
dependent bias is proportional to k−2 [22, 23]. Since the large
scales in the cosmic microwave background (CMB) are al-
ready measured, future CMB surveys are unlikely to improve
the constraints provided by Planck Collaboration et al. [24],
and any progress must come from the large-scale structure.
Upcoming LSS observations promise to improve current con-
straints by roughly one order of magnitude by measuring the
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2galaxy power spectrum at very large scales [25–28]. FRBs
are observable over almost the full sky and up to cosmolog-
ical distances, so they have the potential to probe large vol-
umes comparable to those probed by next-generation galaxy
surveys. They are also less affected by foregrounds that dom-
inate the signal, as for example is the case for the cosmic in-
frared background [29].
In this paper we investigate the potential to constrain PNGs
using the tomographic DM angular power spectrum. We focus
on the local type of PNG with the degree of non-Gaussianity
described by the proportionality constant fNL. The paper is or-
ganized as follows: In section II we describe our model of the
angular FRB statistics including primordial non-Gaussianity
and the survey characteristics used for our forecast. In sec-
tion III we present the results and then summarize our findings
in section IV.
Since we are mainly interested in the effect of PNG on the
large-scale bias, which cannot be produced by other cosmo-
logical parameters, we adopt a fiducial ΛCDM cosmology
with fNL = 0 and all other parameters fixed to the respective
best-fit values measured by Planck Collaboration et al. [30].
II. FRB STATISTICS
A. Dispersion measure
The frequencies of the FRB signal undergo dispersion as
they travel through the ionized intergalactic medium. This
causes a frequency-dependent offset between the arrival time
of the different components of the pulse. The time delay mea-
sured from an FRB at redshift z in direction xˆ can be written
as
δt(xˆ, z) ∝ DMtot(xˆ, z)ν−2 , (1)
with the total dispersion measure DMtot(xˆ, z) proportional to
the column density of electrons integrated along the line-of-
sight. It can be broken up into individual contributions
DMtot(xˆ, z) = DMLSS(xˆ, z) + DMMW(xˆ) + DMhost(z) , (2)
where DMLSS(xˆ, z) is the DM caused by the electron dis-
tribution in the large-scale structure, while DMMW(xˆ) and
DMhost(z) describe the contributions from the Milky Way and
the host galaxy (and its halo), respectively. Note that eq. (1)
holds in the rest-frame, so the initial host galaxy contribution
DMhost is observed as DMhost(z) = (1 + z)−1DMhost.
Models of the galactic electron distribution predict
DMMW ∼ 60 pc cm−3 [17, 31], and we expect similar val-
ues for the host galaxy. For the remainder of this paper, we
will assume that the Milky Way contribution can be modelled
and subtracted from the measured FRB signal, while DMhost
is affected by random scatter as discussed in section II D. The
remaining large-scale structure contribution can be written as
DMLSS(xˆ, z) =
∫ z
0
ne(x, z′)
1 + z′
H(z′)
dz′ , (3)
where H(z) is the Hubble expansion rate and the electron den-
sity ne depends on the local matter over-density, δm(x, z):
ne(x, z) =
ρb(x, z)
mp
=
ρ¯b(z)
mp
[1 + be(x, z)δm(x, z)] , (4)
with the mean baryon density ρ¯b(z), the proton mass mp and
the electron clustering bias be(x, z). Rewriting this expression
yields
DMLSS(xˆ, z) = A
∫ z
0
dz′
1 + z′
E(z′)
F(z′)[1+be(x, z′)δm(x, z′)] , (5)
with
A ≡ 3H
2
0Ωb0χH
8piGmp
, (6)
where χH is the Hubble radius today, E(z) = H(z)/H0 is the di-
mensionless expansion rate, and F(z) describes the mass frac-
tion of electrons in the IGM. The latter can be written as
F(z) = fIGM(z)[YHXe,H(z) + YHeXe,He(z)] , (7)
with YH = 0.75 and YHe = 0.25 being the mass fractions of
hydrogen and helium, respectively, and Xe,H(z) and Xe,He(z)
their ionization fractions. Hydrogen and helium are both fully
ionized for z <∼ 3 [32, 33] relevant for the surveys considered
here and we set Xe,H = Xe,He = 1. Finally, fIGM(z) is the
fraction of electrons in the intergalactic medium, which has a
slight reshift dependence [34], with 10% (20%) locked up in
galaxies at z >∼ 1.5 ( <∼ 0.4). Considering the individual con-
tributions to the DM in eq. (2), for a source located at redshift
unity the large-scale structure DM is roughly 20 times larger
than the galactic component and dominates the signal. This
makes FRBs a unique cosmological probe compared to weak
lensing or galaxy clustering, which require a large amount of
tracers to overcome shot noise. The DM measurements on the
other hand are cosmic-variance limited on large angular scales
even with only a modest number of sources.
B. Primordial non-Gaussianities and Bias
The simplest inflationary models predict Gaussian initial
conditions, but inflaton self-interactions or couplings to other
fields in the early Universe can leave a non-Gaussian imprint
on the primordial curvature fluctuations. Here we consider
local transformations of the Gaussian field φG, and Taylor-
expand the transformation to get
φNG = φG + fNLφ2G + O(φ3G) , (8)
where the non-Gaussianity is characterised by the parameter
fNL [19]. In the peak-background split, the mode coupling
caused by fNL leads to a scale-dependent modification of the
halo collapse dynamics as short (halo-sized) perturbations re-
spond to the coupling to long background modes. The result-
ing halo bias bh is modified at tree-level,
bh → bh + ∆bNGh (k, z) , (9)
3by the new non-Gaussian term [35]
∆bNGh (k, z) = 3 fNLδc(bh − 1)
Ωm0H20
aTφ(k, z)k2
, (10)
where Tφ(k, z) is the potential transfer function. The DM fluc-
tuations are caused by diffuse electrons, and since feedback
expels gas out of high-density regions, they are anticorrelated
with halos on large scales. Therefore they inherit the PNG
bias modification, and the electron power spectrum can be
written as
Pee(k, z) =
(
be + ∆bNGe (k, fNL)
)2
P(1)mm(k, z) (11)
where bh is replaced with the electron bias be in eq. (10), and
P(1)mm(k, z) is the linear power spectrum of the matter fluctua-
tion obtained using the CLASS code [36, 37]. Since the trans-
fer function Tφ ≈ const. at large scales, the PNG modification
in eq. (10) introduces a characteristic k−2 scaling of the bias
not easily mimicked by other effects. It also vanishes for every
tracer that is on average unbiased.
Since feedback pushing gas out of halos is less effective
in low density regions, the electron fluctuations are smoothed
compared to the underlying dark matter. This effect can be
seen in hydrodynamical simulations, which find be ≈ const. <
1 on large scales [18, 38–40]. Feedback expels the baryons
from halos gradually, so the electron bias has a redshift evolu-
tion, approaching unity at high redshifts. As soon as be ≈ 1,
the PNG imprint on the electron distribution vanishes. We
will presents our results in terms of the large-scale electron
bias today, b0e , and the typical redshift when feedback starts
expelling electrons from halos, zfb, with a linear evolution in
between and be(z > zfb) = 1. Typical values from N-body sim-
ulations are b0e = 0.75 and zfb = 5 [18], which we will adapt
unless mentioned otherwise. Since the strength and modelling
of feedback in simulations is still under debate, we present fi-
nal results for various b0e and zfb.
C. Dispersion measure statistics
In this section we discuss the statistics of fluctuations of the
DM. We start by considering deviations from the mean DM
contribution at a given redshift:
DMLSS(xˆ, z) = 〈DMLSS〉(z) +D(xˆ, z) . (12)
D(xˆ, z) is the effective DM induced by the fluctuations in the
LSS and is given by a weighted line-of-sight integral over the
electron density. Given a normalised source redshift distribu-
tion n(z), such that
∫
dz n(z) = 1, and the associated distance
distribution n(χ) = n(z) dz/dχ, eq. (5) can be averaged over
redshift:
D(xˆ) =
∫ χH
0
dχ n(χ)D(xˆ, z(χ)) . (13)
Rearranging integration limits yields
D(xˆ) =
∫ χH
0
dχ WD(χ)δe
(
xˆ, z(χ)
)
, (14)
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FIG. 1. Normalized source distribution n(DM) as a function of the
DM for two different choices of α eq. (19) with four tomographic
bins. The configurations are shown in blue and red for the shallow
(α = 3.5) and the deep (α = 2) surveys, respectively. The white
curve shows an example for the DM distribution due to line-of-sight
fluctuations and the intrinsic host scatter, eq. (21).
with the averaged weighting function
WD(χ) = W(χ)
∫ χH
χ
dχ′n(χ′) , (15)
and W(χ) being defined via eq. (5):
W(χ) = AF
(
z(χ)
)(
1 + z(χ)
)
E
(
z(χ)
) ∣∣∣∣∣ dzdχ
∣∣∣∣∣ . (16)
The angular power spectrum of DM correlations for the source
distribution is then given by
CDD(`) =
2
pi
∫
dχ1WD(χ1)
∫
dχ2WD(χ2)
×
∫
k2dk
√
Pee(k, χ1)Pee(k, χ2) j`(kχ1) j`(kχ2) ,
(17)
where we compute the unequal time-correlator as the geo-
metric mean of the power spectra at the corresponding times.
While the contribution of the Milky Way can be removed from
the total DM signal, the electron distribution of the host galaxy
acts as a stochastic source with an intrinsic width of σ2host.
This adds a white noise contribution to the observed spectrum
due to the finite amount of sources per solid angle, n¯:
CDD(`)→ CDD(`) + σ
2
host
n¯
. (18)
It remains to specify the observable source redshift distribu-
tion. We assume that FRBs roughly trace the galaxy distribu-
tion and take the following form:
n(z) ∝ z2 exp (−αz) . (19)
To cover a range of possible survey characteristics, in this
work we will calculate results for a shallow survey with α =
3.5 and a deeper survey with α = 2. Unless stated otherwise
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FIG. 2. Signal-to-noise ratio (SNR) of the deep survey at each mul-
tipole for different numbers of tomographic bins. More bins increase
the signal significantly, but also increase the correlation between
bins, so the gain saturates around ntomo ∼ 4 for the chosen survey
characteristics.
we will assume a total number of 5×103 FRBs for the shallow
and 5 × 104 FRBs for the deep survey.
Redshifts cannot be determined from the FRB observations
directly, and need to be inferred by host galaxy identification.
The source redshift distribution might therefore not be known
precisely. However, we can invert eq. (5) to estimate the un-
derlying FRB redshift distribution directly from the observed
DM histogram of all sources. Since the DM for a given red-
shift fluctuates due to different host galaxy contributions and
variations in the electron density along the line of sight, we
marginalise over the associated uncertainties and write the es-
timated source distribution as
n(z) =
∫
dDM n(DM)p(DM|z) . (20)
Hydrodynamical simulations suggest that the probability dis-
tribution p(DM|z) is close to a Gaussian [41]
p(DM|z) ∼ N(〈DM〉(z), σ2DM(z)) , (21)
with mean
〈DM〉(z) = 〈DMhost〉(z) + 〈DMLSS〉(z) , (22)
and variance
σ2DM(z) = σ
2
host(z) + σ
2
LSS(z) , (23)
which consists of the scatter from the host galaxy and a cos-
mological contribution σ2LSS. In [41, 42], σLSS(z)/DMLSS(z)
was found to be 13% at z = 1 and 7% at z = 3. We
adopt these values with a linear dependence on redshift for
our model. For the noise introduced by the host galaxy, we
assume 〈DMhost〉(z) = 50pc cm−3(1 + z)−1 and σhost(z) =
50pc cm−3(1 + z)−1.
Note that the conversion from DM into redshift or distance
is only possible due to the relatively small relative fluctuations
in the total DM for each FRB. For our forecast it also requires
a fixed cosmology, but when analysing real data the conver-
sion can be performed self-consistently together with the cos-
mological fit. The shape of p(DM|z) might also turn out to be
more complicated as more FRBs are discovered, but a more
general distribution can easily be accommodated within the
same framework.
D. Tomographic dispersion measure statistic
Since the underlying redshift distribution of FRBs is as-
sumed to be broad, the angular DM correlations in eq. (17)
are sourced by a wide range of scales. This makes it challeng-
ing to isolate the scale-dependent bias modification caused by
primordial non-Gaussianity.
To improve the sensitivity, we divide the source redshift
distribution into ntomo tomographic redhsift bins i. In order
to do this, each source is assigned to a redshift bin by invert-
ing eq. (22) for the mean DM. Introducing redshift bins zi,
we modify the weight function, eq. (15), so that the weight
function in the i-th bin is given by
GiD(χ) = W(χ)
∫ χi+1
max(χ,χi)
dχ′ n(χ′) , (24)
where χi is the comoving distance boundary of the i-th bin,
χi = χ(zi). The angular power spectra consist of ntomo(ntomo +
1)/2 independent numbers CDDi j (`) for each multipole `. We
split the sample into different DM bins such that each contains
the same amount of sources. This increases the shot noise
contribution, eq. (18), by a factor of ntomo
σ2host
n¯
→ ntomoσ
2
host
n¯
δi j , (25)
since different tomographic bins are uncorrelated in their
noise properties.
Figure 1 shows the source distribution as a function of DM
for both surveys. In red (blue) we depict the corresponding
bins in DM for the shallow (deep) survey such that on average
each bin contains an equal number of FRBs, assuming four
bins in total. The white curve shows the typical scatter around
the average DM due to the host galaxy contribution and the
LSS, which is small compared to the chosen size of the tomo-
graphic bins and has a negligible effect on the spectra. This
changes as more and more bins are introduced. While one
can in principle propagate the DM uncertainty rigorously by
working with the full 3-dimensional rather than the (binned)
projected DM field [9], for this forecast we adopt a simple
binned approach.
To demonstrate the advantages of the tomographic ap-
proach, fig. 2 shows the signal-to-noise ratio (SNR) of the an-
gular DM power spectrum measurement at each multipole for
the deep survey for a varying number of bins. We calculate
the SNR as
SNR2(`) =
2` + 1
2
tr
(
SC−1SC−1
)
, (26)
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FIG. 3. Differential sensitivity with respect to fNL as a function of redshift and multipole (colour bar). On the left (right) the results for the
shallow (deep) survey are shown. Note that different redshifts are correlated and are just shown to illustrate from which scales and redshifts
the signal originates.
where S is the matrix containing the tomographic spectra
without the shot noise, andC = S +N is the total noise con-
tribution including cosmic variance and shot noise. Adding
tomographic bins increases the SNR of the measurement, but
also increasingly correlates the individual bins. Therefore
adding more and more bins has diminishing returns on the
SNR. As can be seen, the SNR already starts to saturate at
ntomo ≈ 4, which we adopt for all further results. Also note
that the SNR is still well above the shot noise at ` = 100.
One can also study the clustering of FRBs directly. Since
they reside in galaxies, this is analogous to galaxy cluster-
ing survey. While cross-correlations between the FRBs and
galaxy positions can be used to infer the source-redshift dis-
tribution statistically [11], the FRB auto-correlation is domi-
nated by shot noise. FRB clustering would require at least two
orders of magnitude more sources to be competitive with the
constraints from the DM correlations alone.
III. RESULTS
A. Fisher matrix
For our forecasts we assume Gaussian likelihoods and can
thus express the probability of finding a set of modes {D`m,i}
given model parameters θ (which in our case is just fNL) as:
p
({D`m,i} ∣∣∣θ) ∝∏
`
(
det
(
C−1`
)
exp
[
D†
`mC
−1
`
D
`m
])2`+1
, (27)
where we combined all redshift bins into a vectorD`m. Their
covariance is given by C` =
〈
D
`mD†`m
〉
, averaging over all
possible realizations of the data. The components of the co-
variance are thus given by eq. (18) in all tomographic bins.
The Fisher matrix can be written as [43]:
Fαβ = fsky
`max∑
`=`min
2` + 1
2
tr
(
Cˆ−1
`
∂αC`Cˆ
−1
`
∂βC`
) ∣∣∣∣∣
θ=θ0
, (28)
where ∂i is the derivative with respect to the i-th model pa-
rameter. The fiducial cosmology θ0 is fixed to Planck Collab-
oration et al. [30] and thus has no PNGs. For the sky fraction
we choose fsky = 0.9, accounting for a possible obstruction by
the galactic disk. Multipoles are collected up to `max = 100
since there will be no PNG imprint on higher multipoles. We
adopt a flat prior on fNL for all results.
B. Forecast constraints on PNGs
Here we present our expected constraints from the DM an-
gular power spectrum on local PNGs parameterised by fNL.
Results are shown in terms of one sigma upper bounds on fNL
by virtue of the Cramér-Rao bound, σ fNL = 1/
√
F fNL fNL , with
F fNL fNL given by eq. (28).
Figure 3 presents the sensitivity of CDD(`,z) to the PNG sig-
nal in units of the noise as a function of multipole ` (colour
bar) and redshift z for the shallow (left) and the deep survey
(right). Since, following eq. (10), the largest effect occurs on
large physical scales, the angular spectrum shows the largest
response at small multipoles and high redshifts which have
more contributions from small k. Note that we only show the
auto-correlation at a given z, but different redshifts are corre-
lated due to the line-of-sight integration.
In fig. 4 we show the resulting constraints on fNL for var-
ious bias assumptions for both surveys. We vary the bias at
redshift zero, b0e , and the redshift where the bias becomes
unity, zfb. Typical values for the bias parameters from simula-
tions are marked with a black dot. The deep survey increases
the constraints by roughly one order of magnitude due to its
lower shot noise and larger signal strength. Furthermore the
longer integration path in the deep survey picks up larger con-
tributions from long wavelengths and increases the ability to
observe modifications which occur at the scale of the comov-
ing Hubble radius (compare eq. (10). For comparison, the
effective FRB survey volume is between 250 and 370 Gpc3
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FIG. 4. 1σ limits on fNL for the shallow (left) and the deep (right) survey as a function of the bias model. The horizontal axis shows the electron
bias at redshift zero. The colour scale denotes the redshift zfb below which feedback and gas dynamics influence the clustering properties of
electrons on large scales. The black dot corresponds to the values found in [18].
and thus more than one order of magnitude larger than that
of BOSS [44]. Increasing b0e or decreasing zfb decreases the
constraints on fNL since the electrons will become less bi-
ased. On the other hand a decreasing b0e boosts the signal of
PNGs. However, it also decreases the overall signal, leading
to a noisy measurement. For b0e → 1 the constraints diverge
since there is no PNG signal in the electron distribution. In our
forecast, the bias is derived from numerical simulations. It is,
however, also possible to determine the bias directly from ob-
servations. This can for example be done by cross-correlating
the DM with probes of the total matter density such as weak
lensing.
Figure 5 presents the constraints on fNL as a function of
the total number of FRBs available in both surveys. For ∼ 103
FRBs, limits from both surveys are comparable to current con-
straints from the LSS [45]. The shallow survey becomes com-
petitive with CMB observations when ∼ 4 × 104 FRBs are
available, while the deep survey requires less than 104 objects.
The key result is that we expect tight limits on primordial
non-Gaussianity from FRBs, and a sensitivity of fNL ∼ O(1)
can be achieved. This confirms that DM clustering is in prin-
ciple competitive with other probes such as galaxy cluster-
ing, cosmic shear or the cosmic infrared background [29, 45–
47]. One of the largest advantages of FRBs is the low shot
noise component since the cosmological signal dominates the
intrinsic host contribution for distant sources by an order of
magnitude. For both galaxy clustering and cosmic shear, mil-
lions of sources are needed to detect the signal, while a few
thousand FRBs are already sufficient. This also suggests that
the study of higher-order correlators such as the bispectrum is
promising.
Furthermore, FRBs only suffer from small foreground con-
tamination if compared to the cosmic infrared background,
where the signal on large angular scales crucial for the detec-
tion of PNGs is dominated by galactic dust. The major chal-
lenge is that the electron distribution, i.e. the clustering bias
be, needs to be known quite well. In our analysis we did not
marginalize over the uncertainty in the model of the electron
bias, but presented results for various different values. Lastly,
we would like to stress that our analysis does not rely on the
availability of redshifts of the FRBs since the uncertainties on
the redshift estimate on the basis of the DM measurements are
taken into account.
IV. CONCLUSION
In this paper we studied the potential of FRB observations
to detect signals from PNGs by exploiting the scale-dependent
bias on large scales induced by the non-linear parameter fNL.
We modelled the DM angular correlation function by assum-
ing that the electrons are slightly less clustered compared to
the total matter due to astrophysical feedback expelling them
from overdense regions. We assumed that the electron bias ap-
proaches unity with redshift and they stay unbiased for higher
redshifts. This sets a redshift zfb where feedback in galax-
ies starts to drive electrons out of dark matter halos. Con-
sequently, at times z < zfb, electrons show the well known
scale-dependent bias on very large scales as induced by lo-
cal PNGs. Although the effect is in principle weaker than for
other probes, such as galaxy clustering, since the electrons are
distributed much more diffusely, the constraints can still be
competitive due to the small shot noise and the large survey
volume and low foreground levels on large scales.
We summarize our findings as follows:
(i) The DM angular power spectrum is easily measurable in
the near future with only a few 103 FRBs due to the strength
of the signal compared to its intrinsic fluctuation as given by
the host galaxy contribution. In particular, the angular power
spectrum dominates the noise contribution up to ` ∼ 100. We
note that DM correlations are far more promising than the
clustering of FRBs themselves, which requires several orders
of magnitude more sources to overcome the larger shot-noise.
(ii) Since the relative fluctuations are small compared to
7104 105
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FIG. 5. 1σ constraints on fNL for the shallow (blue) and the deep
(red) survey as a function of the total number of FRBs observed to
sample the DM.
unity one can reasonably map between the DM and redshift,
allowing for a tomographic analysis of the DM even when
redshift information of the individual FRBs are not directly
available due to lacking host galaxy association.
(iii) PNGs of the local type, as parameterised through fNL,
increase the power of the DM angular power spectrum by a
few percent for fNL ∼ O(1).
(iv) Constraints on fNL vary depending on the survey set-
ting and the precise influence of astrophysical feedback mech-
anisms on the large-scale electron distribution. However, it
is possible to measure the amplitude down to fNL ∼ O(1),
putting tight constraints on more complex models of inflation
in the not so distant future. We also find that using a tomo-
graphic analysis is key to unlocking the sensitivity on fNL.
In conclusion, the analysis of future FRB observations is a
promising tool to test cosmology and in particular inflation.
While more direct probes of the galaxy distribution, such as
SPHEREX [48], can lead to even stronger constraints on fNL,
FRBs can provide excellent validation of the results with dif-
ferent systematics.
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